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Abstract 
The paper investigates self-developing "human-dimensional” systems in the modern economic paradigm in a multidimensional 
space. The mental space, in the authors’ concept, is a part of the stratified space in which the process of forming a system of
values, goals and motivations occurs. Five types of the value-orientated personal development concept evolution were identified.
Transformation of the human capital in the material space appears as a change of demographic variables and of the qualitative 
structure of the population. On the basis of the multivariate statistical analysis of motives of the Russian human capital 
quantitative component change, three types of mentality were identified: socio-natural person, person-worker and economic 
person. The results of the analysis indicate the stability of mentality types from 2005 to 2012. These types serve as the units of 
the mental space analysis. Directions of human capital transformation were identified in the mental space, such as strengthening
of the mentality type manifestations and of the person-worker orientation on innovative values, as well as leaching of social 
security motives from the socio-natural human mentality. 
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1. Introduction  
The scientific paradigm determines the setting of research goals, objectives and methods, based on a modern 
view of the world. The distinctive feature of the current economic paradigm is the investigation of "human-
dimensional" systems in a multidimensional space (Kurushina, 2014), which explains the increased interest to study 
human capital transformation processes.  
Exploring the role of a Human in the modern economic concepts, Kiseleva (2013) follows the evolution of 
human models used since the beginning of the twentieth century, from the "Economic human" to the "Socio-
economic human". Economic and social security, labor and intellectual capital, as well as life, innovation and 
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creativity, and entrepreneurial potential stand out among the studied Human characteristics. The majority of 
researchers proceed from the mechanistic view of the world, trying to measure the amount (mass) of human capital. 
Modern ideas about the space imply its study not only as matter, but also as a "field". The study of the space 
connectedness forces through the migration of population (Polyakova & Simarova, 2014) as well as incentives of 
the attraction of the factor "labor" are of interest from this standpoint (Kurushina & Zemenkov, 2010).  
In the authors’ interpretation, the space is stratified into three layers: material, institutional and mental. The 
human capital transformation in the material space appears in the change of the demographic variables (primarily, 
population), as well as its qualitative structure (by the educational level, the labor activity, including differentiation 
by ownership forms, economic sectors, etc.). Typically, the processes of the human capital accumulation are 
assessed by statistical data with a material substance (the quantum nature). The mental space is a sphere of the 
human capital reflection, a motive formation field, a system of values and goals (Kurushina, 2014). 
2. Objectives and research methodology 
This study has the following objectives:  
x determination of the mentality types regarding demographic transformations;  
x analysis of the stability of the highlighted types in the period from 2005 to 2012;  
x tracing the transformation of the human capital in the mental space.  
Theoretical and methodological basis of the conducted study was the economic paradigms, the concept of 
development, classical and modern theories of motivation; the authors’ concept of the stratified space of the 
"human-dimensional” systems; methods of mathematical statistics (Druzhinina, 2008). The informational base was 
formed by Rosstat data on the socio-economic development of the Russian regions.  
3. Research design  
3.1. Value system and development 
Population change is the most important demographic variable that reflects the migration and natural increase. 
This indicator shows the process of the transformation of the quantitative component of the human capital. 
According to Shabatura and Tarasova (2012) studying the role of values in the economy, one of the sources of 
behavioural motivation are personal values. Not individual values, but their systems are usually considered in 
science, and each system is understood as internally non-contradictory. The authors study the evolution of the value-
oriented concepts of development of countries and regions in papers (Kurushina & Kurushina, 2014). The concept 
sphere expansion occurred along the spiral trajectory with consistent involvement of the development landmarks of 
“human-dimensional” economic systems, innovative, social and environmental values in the orbit. Five stages were 
identified by the authors in the concepts of evolution. 
1. The economic growth concept is the original development concept, based on economic values. Starting with A. 
Smith, the development was associated with the growth of wealth, well-being, incomes of population. The economic 
development is often understood as the growth of macroeconomic parameters: GDP, industrial production, paid 
services, etc. Indicators of GDP per capita and average wage are the main indicators in the implementation of the 
economic development programs of countries and regions.  
2. The concept of technical and economic development started to form in the early twentieth century. In this 
concept the economic growth is associated with technical innovations. Rapidly progressing technologies, according 
to M. Spence (2013), made the incomes of residents of countries covered by the industrial revolution to grow. The 
concept basis is the distinction, introduced by J. Schumpeter, of the terms of the "growth" and "development" as a 
qualitative leap through innovations or "new combinations". The technocratic approach to development implies its 
assessment through the productivity growth, the substitution of the human labor by the materialized labor.  
3. Formation of the human development concept, which is based on social and economic values, was a response 
to the scientific and technological progress acceleration in the sixties-seventies. The rapid introduction of 
technological progress achievements led not only to a productivity increase, but also to an increase in the work 
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intensity and monotony as a result of specialization. By the early sixties, the economic growth led to the increasing 
of inequality and the exacerbation of social problems in many countries. The science humanization process began 
even since the 30's of the twentieth century. The behaviouristic and then behavioural approach was developed in 
management. The process of "socialization" of the used development indicators started in economy. Besides the 
material benefits, intangible benefits were taken into consideration during the wealth growth assessment. The World 
Bank formed the assessment system using "development crystals" based on estimates of the life expectancy, the 
primary school enrolment, access to safe drinking water and the gross national income per capita (Report of the 
World Bank on International Comparison Programme, 2005). In the UNDP reports (Doklady o razvitii cheloveka za 
1990, 1994, 1995, 2000 gody, 2000), assessment of the development of countries and regions was conducted on the 
basis of the human development index, the human freedom index, the political freedom index, etc.  
4. The development sustainability of the system of the socio-economic and natural interaction was accepted by 
the world community as a valuable reference point in 90’s of the twentieth century. The sustainable development 
level, in accordance with the Work Programme (Indicators of sustainable development framework and 
methodologies, 1996), is assessed on the basis of the social, economic, environmental, and institutional indicators. 
The idea of the economic development is associated with the processes of balanced changes among government, 
business, society and nature. In the sustainable development strategy generation, the system of goals is aimed at 
improving the life quality of population and efficient use of energy.  
5. The concept of the smart, sustainable and inclusive growth was formed after the crisis of 2008 and was 
reflected in The Growth Report. Strategies for Sustained Growth and Inclusive Development (2008), in the third 
version of the project of the Lisbon Strategy "EU 2020" (Europe 2020. A strategy for smart, sustainable and 
inclusive growth, 2010), and the UNCTAD report on the world investment and the investment policy of a new 
generation (UNCTAD, World Investment Report, 2012). In the new concept, the sustainable growth is not an end in 
itself, and it is seen as a mean to reduce the burden on the environment and the poverty, to provide employment, 
education, opportunities for creativity, efficient use of resources, and the economic competitiveness increase. The 
smart growth vector relies on innovations, which constitute the basis for the formation of the cognitive economic 
type. Different approaches are applied in the management theory and practice to assess the regional innovative 
development, for example, the Global Innovation Index, estimated according to the method of the international 
business school INSEAD. The improving of the life level, the territorial and social cohesion form the basis for the 
inclusive growth. The main development indicators for the country are the rights and freedom of the people that 
characterizes the presence of the social justice, the possibility of the impact and influence by the population on 
management processes, as well as the equality of opportunities of individuals.  
The system of values is manifested through the needs and motivations of the human activity. The personal system 
of values is always relative, depending on the role of man as an actor in any activity and the state of the 
environment. In this study, motives of the human capital transformation are represented by twelve indicators-factors 
(Table 1), selected by the logical analysis using motivation theories. These indicators include characteristics of the 
living standards, favourable habitat, security of existence, opportunities for communication, production 
competitiveness and entrepreneurial environment (Kurushina, 2009). In order to identify the most important motives 
providing the growth trend of the "labor" factor in the territorial aspect, this study was conducted on the basis of 
classical approaches of content theories of motivation, and also on the basis of the investigation of modern factors of 
the territory and production area attractiveness for the life activity in the region. In this research, authors propose a 
system of motivational factors of the increase of the human potential quantitative component, and form a group of 
indicators-factors, given in Table 1.  
The notion of a motivational factor of the growth of the quantitative component of the human potential reflects 
the existence of objective conditions in the external environment to meet the biological and social needs of the 
person, which are attractive to migrants and to the processes of the “labor” factor reproduction, and which are also 
promoting the physical and mental health throughout all the working lives. The selection criteria for indicators-
factors were: accordance to the needs and content of motivational factors, measurability, importance (by statistical 
characteristics) and statistical reporting (Regions of Russia. Socio-Economic Indicators, 2013) allowing the 
compilation of data for the study in terms of 78 subjects of the Russian Federation. In 2005-2012, Russia included 83 
regions (republics, regions, territories, autonomous regions). Five of them (Moscow and St. Petersburg, the Nenets 
1032   Elena Kurushina and Irina Druzhinina /  Procedia - Social and Behavioral Sciences  214 ( 2015 )  1029 – 1038 
Autonomous District, Republic of Ingushetia and the Chechen Republic) were excluded by the logical analysis as 
units with very atypical for the entire set of regions demographic and socio-economic characteristics, namely: the 
performance of the mechanical and natural growth, population density, income and unemployment, gross regional 
product per capita, etc. 
Table 1. Motivation factors of the growth of the human potential quantitative component  
Needs Motivational factor Values Indicator-factor
1. Needs of existence
1.1. Physiological:
food; clothing; housing; habitat.
Safety and security:
social security; safety for life.
Standard of living Economic
Wage.
Provision of a new housing.
Favourable habitat Environmental Life expectancy.
Security of existence Economic, social
Unemployment rate.
The level of pensions.
Crime rate.
2. Needs of communication
communication; membership in a 
social group.
Ability to communicate Social
Population density.
Density of roads.
Communication services per 1 capita.
3. Needs of achievements
respect; self-expression; growth.
Competitiveness of productions Economic
Exports per capita.
The share of innovatively active 
enterprises.
Entrepreneurial environment Economic
The share of workers in small 
enterprises in the total number of 
workers.
3.2.  Determination of Human mentality types and their transformations 
The assumption that the empirical indicators-factors of the motivation of the quantitative component of the 
human capital listed in Table 1 may be the result of other underlying, hidden from the direct measurement (latent) 
characteristics, which reflect the mentality types, required the use of statistical classification methods. To identify 
the mentality types using the value system in the space of the Russian Federation subjects, classification procedures 
in the application package «SPSS» were made: by the main components, obtained by the methods of the factor 
analysis, and by the cluster analysis. The possibility of the factor analysis application to investigate 12 variables on 
78 subjects of the Russian Federation was estimated by the measure of sampling adequacy of Kaiser-Meyer-Olkin 
(KMO), which, as can be seen from Table 2, is greater than 0.5. This is the evidence of an acceptable level of 
adequacy of the data set about human capital transformation factors in terms of the subjects of Russia. It’s also the 
evidence of the possibility to explain the correlation between them (i.e., factors) by the influence of other common 
reasons (principal components) determining the variation of the parameters studied in the subjects of the Russian 
Federation. 
Table 2. The criteria of the adequacy of the principal components  
Criterion
Normative (critical) 
value
 2005 2012 
Kaiser-Meyer-Olkin measure of sampling adequacy 0,5  0,612  0,590  
Bartlett’s sphericity 
criterion
Approximate chi-square 85,96 446,842 563,228 
The number of degrees of freedom 66 
The level of significance 0,05 0,000  0,000  
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The second criterion of the possibility to use the factor analysis in the current research is the Bartlett’s test 
(sphericity criterion), which checks the null hypothesis that the correlation matrix is singular, i.e. there are no partial 
correlations between the studied parameters, and the observed sample values are the result of random variation. The 
value of the Bartlett’s sphericity criterion, recorded in this study on the set of subjects of the Russian Federation in 
the data processing, exceeded the critical threshold of an approximate chi-square, and it allowed to assert that the 
correlation coefficients between the studied human capital transformation motives on the subjects of Russia are 
different from zero. These differences are statistically significant (at a level of less than 0.05); the correlation matrix 
is not unit that indicates the applicability of the factor analysis procedure for its investigation.  
Identification of the mentality types by the principal component method revealed four groups of value systems, 
three of which are successfully interpreted in terms of Human models and remain stable during the analyzed period. 
In terms of the main components, authors identified: 1) socio-natural human mentality, 2) human-worker mentality, 
3) economic human mentality, 4) others.  
The first principal component reflects the value system in the framework of the sustainable growth. 
Environmental values, which are the key to a favourable habitat, are translated through the indicator-factor of the 
life expectancy at birth (with the load on the main component of 0.842 / 0.813, respectively, in 2005/2012). The 
social component, associated with the value of human communication, is realized through the processes of 
urbanization and agglomeration, whose parameters are the population density (0.846 / 0.858) and the density of 
roads (0.809 / 0.801).  
The second principal component reflects the system of human and labor values, which is more appropriate to the 
concept of inclusive growth. The mentality of the human-worker connected with a focus on: 1) employment 
(unemployment), the load factor which is modulo 0.82 / 0.81; 2) entrepreneurial environment (the proportion of 
workers in small enterprises in total employment) – 0.63 / 0.69; 3) working and living conditions (accommodation) 
– 0.81 / 0.78. The proposed model of the human-worker has logical reasons, based on a generalization of the results 
of numerous studies, as well as authoring (Druzhinina, 2001; Druzhinina & Pavlov, 1997; Kurushina & Druzhinina, 
2014). 
The third major component reflects the value system of the economic human model that fits into the concept of 
economic growth. These values include: the growth of real income per capita (0.91 / 0.56), increasing of 
competitiveness measured by export income per capita and also progressive structural changes associated with the 
development of the tertiary sector of the economy and displayed, for example, in the communications services per 
capita (0.83 / 0.84).  
The fourth major component "others" combines motives associated with the social and physical security, and also 
innovative development, and cannot be unambiguously interpreted in a meaningful and statistical aspects in view of 
the low and, most importantly, "wandering" in time values of coefficients of the load on the main component. These 
motives are associated with social and physical security, as well as innovative development.  
The visual examination of the distribution of the quantitative characteristics of the human capital transformation 
motives on the chart of components in the rotated space also allows identifying of the three mentality types (Fig. 
1). These value systems were generated by the following groups of factors: first – X3, X5, X7, X8; second – 
X2, X11, X12; third – X1, X6, X9, X10.
Table 3 provides the results of the analysis of the concentration degree of the demographic change motivation 
indicators, conditionally defined in Fig. 1 as X1, X2, ... X12 .
The visual examination allowed the identification of two motives (from three), which fall into the category 
"Other" in the previous classification:
x the value system of a socio-natural person includes additional social security, measured by the size of real 
pensions (X5) that organically fits in this mentality type; 
x the crime rate (X6) speaks as a mentality characteristic of the economic human, that is more 
probable comparably with other types of value systems. 
The unemployment rate (X4) occupies a special place in the analyzed system of values, as seen in Fig. 1.
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Fig. 1. Chart of the components in the rotated space: (a) 2005; (b) 2012 (Kurushina & Druzhinina, 2014) 
The visualization of the human capital transformation process in the mental space allows ascertaining the 
increase of the motive "condensation" degree by 2012 that can be interpreted as a more vivid manifestation of value 
orientations. This trend indicates the transition to a more mature stage of the mentality type formation.
Table 3. Classification of the demographic transformation motives by the mentality types (2005/2012 years) 
The motivational indicator-factor Symbol
Method
Principal
component 
method 
Graphic 
method
Ward’s 
method
Real average wages
(% to the subsistence minimum)
X 1 3 3 3
Provision of the population with a new housing (m 2 / person.) X 2 2 2 2
Life expectancy (years) X 3 1 1 1
Unemployment rate (%) X 4 2 - 4
Real pensions (% to the subsistence minimum) X 5 1/4 1 1/3
Number of recorded crimes (per 100 thousands people) X 6 4/1 3 2/4
Population density (people /km2) X 7 1 1 1
Road density (km/1,000 km2) X 8 1 1 1
Provision of telecommunications services (thousands rubles / person) X 9 3 3 3
Export per capita (US dollars / person) X 10 3 3 3
The share of innovative enterprises (%) X 11 4/2 2 2
Specific weight of employees of small businesses in total employment (%) X 12 2 2 2
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To test the objectivity of the mentality type hypothesis, this study additionally uses the hierarchical 
agglomerative methods of the cluster analysis, which allowed identifying the value attitude types by Ward’s method 
using the Euclidean metrics based on the standardized Z-scores of the studied parameters. Fig. 2 shows the 
dendrogram of the multidimensional classification of the human capital quantitative component transformation 
indicators-factors. 
Formed by horizontal lines, nodes of dendrograms form a cluster structure of the human capital transformation 
motives, with positioning of the least distant from each other indicators-factors on the vertical axis. The tree 
hierarchy on the first level of agglomeration variables also made possible to identify three stable mentality types of 
people, and the fourth type – unstable (implicit):
x the first type (socio-natural human) combined values such as a favourable habitat (life expectancy at birth), 
livelihood security (level of pensions), ability to communicate (population and road density); 
x the second type (human-worker) – working and living conditions (the housing supply), security of existence 
(crime rate), competitiveness of production (innovation activity of companies) and business environment 
(proportion of workers in small enterprises in total employment); 
x the third type (economic human) – real per capita income, ability to communicate (provision of 
telecommunication services) and production competitiveness (export income per capita); 
x the fourth type – an implicit (wandering) type – is presented by social motives (X5) and security (X6) as a result of 
the clustering of variables for both periods. 
Fig. 2. The dendrogram with the use of Ward's method: (a) 2005; (b) 2012 (Kurushina & Druzhinina, 2014) 
According to the results of the comparative analysis of the mentality type formation based on different methods 
presented in the Table 2, it can be noted that their classification in 2005 as well as in 2012 is fairly stable. This 
classification coincides in the motivational factor set, in despite of the observed by the cluster analysis results drift 
of the factor X6   "the crime rate" from the second to the fourth type and of the factor X5 "the level of pensions" from 
the first to the third type.
The unemployment rate (X4), according to a generalized assessment of the used methods, refers to the mentality 
of the human-worker, but takes a different from other characteristics place. An analogy can be drawn with the two-
factor motivation theory by F. Herzberg. In this case, the fact of having a job relates to hygiene (holding) factors, 
but a manifestation of the role of a human in work and in everyday life (such as a person-entrepreneur, person-
innovator, person-householder) refers to motivating factors.
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The reduction of the mental space dimension from twelve motives to three mentality types allows us to trace the 
mentality importance impact to the human capital transformation in the material layer of the space. To this end, in 
accordance with the methodological approach, proposed by the authors, the regression dependences of the 
population change were studied on the basis of the panel data on the subjects of the Russian Federation for the 
analysed period. The significance level of the variable is determined by the formula: 
¦
 
ii
ii
ɡɧi ɗR
ɗRɄ
2
2
                                                                                                                                       (1)
where
2
iR – the highest value of the approximation reliability of the regression model, which describes the 
dependence of the relative (in %) growth in the human capital value on the i-th factor in its motivation in a subject 
of the Russian Federation;
iɗ  – the elasticity coefficient, which reflects the average change (in %) of the human capital value growth as a 
result from changes in the i-th factor of motivation by 1%. 
3.3. Interconnection of the demographic transformations and the mental space 
The data in Fig. 3 allow to monitor changes in the degree of the mental space influence on the demographic 
transformation of material space – on the population change. 
92,2
43,6
3,1
14,1
4,7
42,3
0 20 40 60 80 100
2005 ɝ.
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Socio-natural human Human-worker Economic human
Fig. 3. The degree of the influence of the mentality types on the change of the quantitative component of the human capital 
Data on Fig. 3 show that the value system itself and also its influence on the human capital quantitative 
component changing transform during the considered period. Demographic process speed changing motives, 
including fertility, migration, and mortality (related to lifestyle) and reflecting the value system, undergone some 
changes. In 2005, major impact (92.2%) on the demographic changes in Russia was provided by the motivational 
factors of the socio-natural man mentality. By 2012, their influence was reduced in 2 times (43.6%), but, at the same 
time, the significance of the economic human motives rises to 42.3%, and of the human-worker motives – to 
14.1%. The obtained data can be interpreted as a statement of the society transition from the sustainable 
development concept value system to the value system of the concept of smart, sustainable and inclusive growth on 
the example of demographic processes. 
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4. Research outcomes 
Based on the results of the study of the human capital transformation motives for 2005 and 2012, the following 
conclusions have been done: 
1. Motives of demographic transformations are formed in the mental space. 
2. Three types of value systems, reflecting in the personal motives, were identified. These are mentalities of the 
socio-natural human (1st type), human-worker (2nd type) and economic human (3rd type). 
3. The mentality types are stable throughout the analysed period. 
4. Two categories of values were identified in the proposed model of the human-worker – the work itself (its 
presence) and the manifestation of the individual characteristics. 
5. The transformation processes of the human capital in the mental space are as follows: 
x there is a "thickening" of motives, indicating the "maturation" of the types of mentality; 
x in 2012, comparably with 2005, the social security motive, estimated by the real size of pensions, gradually 
weakens in the mentality of the socio-natural human; 
x the focus on innovative values enhance in the mentality of the human-worker in the analyzed period; 
x the physical safety (measured by the number of registered crimes) moves from the system of the life values into 
the economic values, i.e. from a threat to life to a threat to economy; 
x the influence of the mentality of the economic human and the human-worker on the human capital quantitative 
component change strengthen by the end of the analyzed period with a corresponding reduction of the influence 
of the socio-natural human motives. 
5. Conclusion 
In the methodological aspect, the results should be interpreted as the formation of the "units of analysis" for the 
mental space. It creates the possibilities of including the mentality factors into the development models that will 
enhance the effectiveness of the implementation of socio-economic policy during the cognitive economy formation.
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